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The problem of large-scale structure of the Universe, that is the understanding of the hierarchical large-scale clustering of galaxies, is one of the fundamental topics in modern cosmology [1] .
At subhorizon scales of less than about 300 Mpc the structure of the Universe, as reflected, e.g., in the two-point correlation functions of galaxies, cluster of galaxies, and quasars, shows a common fractal behaviour of the type r-Y with y -1.8. There exists already an extensive ,,(multi-) fractal-literature on detailed aspects of the scaling properties of the large-scale structure [2] . Fractals axe not the only candidates in providing a quantitative analysis of the subhorizon cosmological structure. Various kinds of percolations [3] as well as non-linear diffusions either in the same percolation approach or defined through some non-linear noisy differential equations expressing large-scale turbulent/stochastic behaviour[4] are powerful alternatives. For example, the above-mentioned result on the ],-exponent is close both to the fractal dimension of self-similar percolation clusters (dr = 1.89) and to the fractal dimension of the hull of the diffusion front (dr = 1.75).
An interesting and far from innocuous question that one can ask is the nature of the dynamical state(s) of the Universe (DSU) at subhorizon scales. It is the goal of this note to provide some general heuristic arguments concerning the DSU. The arguments are based on a number of interesting results/claimings scattered in the literature of several distinct topics. Our point here is to emphasize the connection of the DSU problem with the general framework of spatiotemporal complexity of dynamical systems in non-equilibrium conditions, such as growth phenomena. Spatiotemporal complexity is a concept that applies to a great variety of physical systems displaying both fractal scaling behaviour and (generalized) flicker noise. For non-equilibrium steady-states entailing the two features, the self-organized criticality (SOC) has been proposed as an explanation [5] . Very recently, Maslov, Paczuski, and Bak (MPB) [6] formally established the relationship between spatial fractal behaviour and ,,long-range~, temporal correlations for a broad range of non-equilibrium models (not necessarily of SOC type). They used the language of avalanche activity, but in fact this general result can be obtained by means of fractal renewal processes too as shown, actually before MPB, by Lowen and Teich (LT) [7] . Both avalanche activity and fractal renewal processes can be used in subhorizon cosmology. Essentially, the result of MPB and LT states that the time correlations in the local avalanche activity and the spatial activity are different cuts in the same spatiotemporal fractal. The power spectrum of the generalized flicker noise found by MPB is of the type S(f) -1If ~ where 0 ~< dr ~< 1 can be expressed in a definite way in terms of the spatial dimension, the avalanche dimension, and the dynamical exponent [6] .
Let us pass now to the subhorizon cosmological structures. One would like to identify somehow spatiotemporal fractals in this case. In the space domain we already referred to the fractal treatment of the hieararchical large-scale structure and we have to comment on the cosmic flicker noise.
More than 15 years have passed since Press [8] has commented on the possible divergence of the low-frequency fluctuations in the light curves of quasars. Unfortunately, the availability of the astrophysical literature is quite limited for me at the present time so that I am not aware of the current situation on this matter. Therefore, I shall turn to another possible line of putting into evidence some type of cosmic flicker noise. It has to do with the problem of infrared divergences (IRD) of the massless scalar Green functions in de Sitter space (or of minimally coupled scalar fields) [9] , also known to occur in spatially flat FRW models with power law expansions [10] . Papers by Tsamis and Woodard[ll] on the relaxation of the cosmological constant through effects in quantum gravity are of relevance to this context too. To be quoted yet is a paper of Folacci [2] , in which he showed that the massless scalar field theory on de Sitter space is not invariant under the symmetry group of that space-time 0 (1, 4) . Therefore, the infrared divergence is a real one in contrast to what is happening in the case of the same theory on the four-dimensional sphere where it is only a gauge artifact. According to Folacci, the same type of results applies for massive scalar fields for special values of the mass parameter.
The relevance of these IRD results for the subhorizon spatiotemporal complexity reveals itself when one is invoking the quite well-known theory of Handel on the quantum infrared origin of the l/f noise [13] . This theory is based on the infrared type divergence present in all cross-sections, and also in some autocorrelation functions due to interaction of the current carriers with massless infraquanta whose nature varies from case to case. Moreover, Handel generalized his approach to infreared radiative corrections to include the presence Of a thermal radiation background [14] and commented on the so-called ,,gravidynamic quantum 1/f noise)~ [15], i.e. the effects of infragravitons in shaping the distribution of matter in space and time.
